The defining, implementation and assessment of competencies are challenges for new undergraduate and Master's degrees which must respond to current education demands. The use of rubrics in universities is considered an instrument of innovation and educational change that transforms assessment practices, both for students and educators. Furthermore, new education, focusing on the development of student competencies, implies a profound modification, not only of assessment approaches, but also of the approach towards education, instruction and teaching. Since their appearance in the university environment, the application of competencies in assessment systems has progressively grown. But, there is yet to be a solid body of knowledge providing evidence of the use of rubrics by educators as assessment instruments. In this study, rubrics have been analysed in 50 educators from the engineering departments of distinct Spanish universities. The rubrics used represent a wide variety of courses and university centres. A comparative analysis allows us to determine how these rubrics are being used (or not) to assess competencies. To do so, the type of works and tasks to which they are applied has been revealed, as well as the technical and pedagogical aspects that are considered by the educators in their design. The results and conclusions allow us to detect the educational needs of the teaching staff that hopes to use rubrics to assess competencies.
INTRODUCTION
The defining, implementation and assessment of competencies are challenges for new undergraduate and Master's degrees which must respond to current education demands. As a result of this, Royal Decree 1393/2007 on the planning of university teaching, states that, in their objectives, study plans that lead to the receipt of a degree should include the acquisition of competencies by students, and therefore, additional elements other than a mere description of the educational content. In this way, distinct universities and regulations work together to promote a "constructive alignment" of the key curricular elements [1] , granting competencies the role of curricular reference that offers coherence to the design of new degrees.
Regarding technological studies, [2] stated that currently, the design of engineering degrees not only takes into account a set of technical skills and knowledge related to the professional area, but also considers the development of a series of general competencies which, while they have been assumed in previous study plans, must now be defined, explicitly worked in different areas and assessed with distinct assessment procedures and instruments.
However, it is only necessary to review most of the teaching programs to see that these premises have yet to become a part of the university curriculum [3] ; and that on most occasions, it is only necessary to state a more or less numerous set of competencies [4] , with no strategic-methodological approach available on how to integrate them into the distinct courses.
On the other hand, the educational proposals offered by the European Higher Education Area (EHEA) responds to the development of a new and more effective educational model that suggests certain challenges for university teaching [5, 6, 7] , including:
• Teaching life-long learning.
• Promoting self-regulated and autonomous learning in students, with the professor acting as mediator of knowledge.
•
Expressing teaching results in terms of generic and specific competencies.
Favouring cooperative work between teachers and students.
• Promoting the use of active methodologies.
• Establishing a new definition and diversification of teaching-learning activities.
• Applying a distinct way of understanding the learning organization: multi and trans-disciplinary modularity and curricular spaces, to the service of the common educational project).
Using integrated strategic assessment with the learning activities, and conducting a re-assessment of the ongoing education assessment and a review of the finalcertifying assessment.
Furthermore, from this new educational panorama, the student takes on a greater role in the learning process, being more aware of their achievements and limitations, their competency level, how to complete tasks, what strong points they should promote and what weak points they should correct, in order to take on future learning situations [8] . Ultimately, this approach implies that students should be responsible for their own assessment process, considering that the assessment serves to reveal the progress and to stimulate learning for all, and not to judge the success or failure of some [9] .
Therefore, assessment in order to dialogue, understand and transform is a new approach that is sought out through the competency-based education model, based on the European convergence process.
In a university context, the assessment rubric is considered to be an innovative educational instrument used to obtain evidence of the acquisition of competencies and to offer responses to the new educational paradigm proposals [10] [11] [12] [13] [14] [15] .
According to the studies and research carried out by [16] , in the field of engineering, the rubric is a very useful tool for assessing both specific competencies of projects in distinct areas/specialties, and cross-cutting competencies.
So, its potential lies in the ability to issue adjusted assessments regarding the quality of the works in a wide range of subjects or tasks [17] , assuring that each student will be assessed according to the same criteria as his/her colleagues, overcoming arbitrariness, inconsistency or subjectivity in the assessment and thereby decreasing the margin of error in grading [18] .
In addition, [19] indicated that the use of rubrics in a software engineering course helps decrease complaints, claims and questions regarding grades.
Rubrics also help students self-regulate their learning, allowing them to reflect on the feedback offered, plan their tasks, verify their progress and review their work before its presentation, resulting in an improved performance and a decrease in anxiety levels [20, 13] . This type of assessment goes beyond a mere confirmation of results, permitting students to identify their strengths and weaknesses.
On the other hand, according to [21] , rubrics are more useful when assessment criteria and indicators are agreed upon at the start of the session, favouring greater levels of implication and motivation and ensuring that the meanings of the criteria are understood throughout the entire assessment process.
[22] went on to warn that the rubric has a greater impact in the student's educational process when designing learning situations that include the selection of relevant and significant tasks and activities that mobilize and integrate diverse knowledge and skills that are developed in the context of the actual professional practice.
So, according to the new curriculum structure based on the development of competency-based activities, we may ask: what learning activities are assessed with rubrics in engineering degrees… the usual assimilative and reproductive tasks of the traditional approach or tasks that focus more on simulation, team work, etc.? To answer these questions, the classification of activities proposed by [23] was used as a reference: assimilative, information management, application, communicative, productive, experiential and evaluative.
On the other hand, until now, educational objectives have focused on the classic approach of competency acquisition for each discipline, so the definition of these, their development and assessment do not cause difficulties; however, this is not the case for the generic cross-cutting competencies [24, 25] . According to [26] "the difficulty in competency assessment may be very distinct based on the function of these competencies, given that some of these are more «saturated» with knowledge, skills and values than others". Thus, with regards to the classification of generic competencies of the Tuning Project [27] , we ask: what types of generic competencies are more commonly assessed with rubrics in engineering degrees?
As for rubric type, Blanco [17] stated that "the selection of one type of rubric or another basically depends on the use that is desired from the results, in other words, if a greater emphasis is placed on educational or summative aspects. Other factors to consider include: the time required, the nature of the very task or the specific performance criteria that are being observed". Based on these premises, we have examined the following: what types of rubrics are used by educators: analytical (educational) or holistic (summative)? Do educators know the essential technical and pedagogical requirements for the creation of effective rubrics?
These and other questions represent the changing educational paradigm with respect to the new approaches and instruments for competency assessment. Based on this reference framework, this study has been created to determine the purposes that are pursued by engineering educators when designing assessment rubrics; and to analyze the types of rubrics used to support and guide the teaching and learning processes.
OBJECTIVES
This research allows to determine some of the characteristics of the assessment practices used by educators in the engineering degree programs, identifying how the educators assess the competencies or if, on the other hand, they continue to assess disciplinary aspects. Therefore, the following objectives have been created:
General objective
To describe, analyze and assess the rubrics used by engineering educators in order to determine the level of achievement of the competencies and disciplinary content.
Specific objectives
• To determine the purposes of the engineering educators in the design of the assessment rubrics, exploring the type of works that are the subject of assessment, the activities that predominate and the generic competencies that are assessed with the rubrics.
•
To identify the type of methodology used by educators to achieve the educational results assessed with the rubric.
To determine the technical and pedagogical criteria considered by the educators when designing the rubrics.
METHODS
50 rubrics were analysed for engineering degrees at distinct Spanish public universities. Total 50 100
The sample was intentional, bearing in mind the public nature of the universities and in compliance with certain minimal requirements: identification data and basic underlying elements, according to the specialized literature.
Procedure, techniques of information collection and analysis
This study combines quantitative and qualitative methodology. The quantitative perspective is framed within a exploratory study of non experimental nature, whereas the qualitative perspective is established via inductive-deductive categorization of the units of analysis (the rubrics). In addition to this process, there has also been the qualitative analysis of the application of some categories over specific types of rubrics, highlighting those results that are relevant from a qualitative point of view.
So, a category system was created based on a qualitative analysis of the content of the rubrics [28] . During the this phase of the qualitative analysis, a reduction was made in the amount of information used to build the category systems. This phase is described below since it is considered key to defining the categories that are quantitatively analyzed in the results section: a) Information reduction. Prior to the data collection, in order to define the conceptual framework of the study, the preliminary proposals, initial working hypotheses and implicit questions regarding the theoretical foundations were established.
This phase consists of a series of interacting processes: -The separation in units consists of an analysis of information (rubrics) based on distinct thematic criteria, arising from proposals of authors who explain the uses and technical and/or pedagogical aspects of this instrument [17, 31] . -The identification and classification of units is carried out based on a mixed model of categorization [28] to create predefined (deductive) categories, derived from specialized literature regarding rubrics; and ad hoc categories (inductive) constructed from the observation of the same. -The synthesis and grouping of the units is carried out from the very process of mixed categorization (deductiveinductive), creating a system of categories for the collection of content of the rubrics:
• Macro-category 1. Assessment proposals with rubrics (Learning outcomes, activities and generic competencies).
• Macro-category 2. Methodology.
• Macro-category 3. Technical and pedagogical characteristics. b) The availability and transformation of data. In this phase, information is specified and organized in descriptive matrices. c) The extraction and verification of conclusions allows for the identification of regularities and patterns, ultimately constructing specific generalizations, typologies and models. Based on the creation of the category system, the content of the rubrics was analysed and the resulting data was classified for its qualitative and quantitative treatment.
RESULTS
Below are the quantitative results of the study. Through univariate (category to category) and bivariate (relationships between categories) analysis, we offer a rubric profile that is used by educators in assessment, as well as the technical and pedagogical aspects that are present in its design and implementation. As shown in Table 3 , on the one hand, written documents (28%) are the learning outcomes that are the most often assessed using rubrics. On the other hand, the least often assessed outcome is the ability to design audio-visual or graphic resources (e.g. monographic signs) (4%) Category 1. Learning outcomes These results suggest that educators may be using the rubrics to assess the acquisition of skills and capabilities that are more typical of declarative content, such as: report writing.
Therefore, higher cognitive level capacities, such as the interpretation of complex images, may be relegated to a secondary level, in favour of a teaching according to the conceptualization that knowledge is found in books, works, websites, etc., without questioning the changing nature of this knowledge [29] .
Category 2. Activities
As may be observed in Table 4 , productive activities are the most frequently assessed (30.8%) as compared to those of an assimilative nature (2.9%). On the other hand, the near absence of experiential activities (5.1%) indicates a lack of development of the principles of applicability and transferability of knowledge promoted by the EHEA. In Table 5 , we see the types of activities that are most assessed with the rubrics. As for the productive activities, the two most assessed activity types are the ability to design projects (23.8%) and the manner in which they are created (23.8%) through the presentation of a real or simulated case. As for communication activities, the most assessed is the oral presentation of works (41.3%). For the applicative activities, the most often assessed is the ability to solve problems (43.4%). As for information management, the most assessed is the search for information in reliable documentary sources. With regards to the evaluationbased activities, the most assessed is the student's ability to evaluate projects of other classmates (33.3%). For the experiential activities, the most assessed is working with a simulator (57.1%) and, finally, regarding the assimilative activities, the educator tends to assess the student's ability to attend to and follow teacher instructions (50%).
Ultimately, these activity types respond to the work done in the classroom and therefore, to the importance given to them by the educators during the education process. As shown in Table 6 , the rubrics that collectively include the instrumental, interpersonal and systematic competencies are the most frequently assessed (44%), followed by those that assess instrumental and systematic competencies (32%) and finally, those that exclusively assess the instrumental competency (18%).
On the other hand, we see very few rubrics that collectively assess instrumental and interpersonal competencies (2%), interpersonal and systematic competencies (2%) or only the systematic competency (2%) These results indicate that the educators may be using rubrics to assess generic competencies and that they tend to do so by evaluating the three competency types in one same rubric (instrumental, interpersonal and systematic).
On the other hand, the results also warn that some educators may be using rubrics only to assess instrumental and systematic competencies and that the interpersonal competencies are not being sufficiently considered in the new study plans.
As seen in Table 7 , the descriptors of the most frequently assessed instrumental competency are the ability to organize and plan (82%) and the capability of analysis and synthesis (70%). On the contrary, the least assessed competency is the knowledge of a second language (8%). General basic knowledge 15 30 Written communication 10 20 Knowledge of a second language 4 8 Total 50 100
In Table 8 we see that the most often assessed interpersonal competency is critical capacity and self-criticism (26%) and the least often assessed are the ability to work in an interdisciplinary team (0%), the ability to communicate with experts from other areas (0%), the appreciation for diversity and multi-culturalism (0%), the ability to work in an international context (0%) and ethical commitment (0%) Team work 10 20 Interpersonal skills 8 16 Ability to work in an interdisciplinary team. According to Table 9 , the most frequently assessed descriptors of systematic competency are concern about quality (40%) and the ability to apply knowledge to practice (78.7%). On the other hand, the least frequently assessed descriptors are knowledge of cultures and customs of other countries (2%) and leadership (3.3%). Ability to apply knowledge to practice 17 34
Will to succeed 16 32 Ability to generate new ideas 12 24 Project design and management 10 20 Ability to learn 8 16 Ability to adapt to new situations 6 12 Ability to work autonomously 5 10
Entrepreneurial initiative and spirit 3 6
Leadership 2 4
Knowledge of cultures and customs of other countries 1 2
Total 50 100 Category 4. Teaching methods As seen in Table 10 , project-oriented learning (30%) is the most often applied work methodology used by educators to achieve the distinct learning outcomes that are assessed with the rubric. The next most often used methodology is teacher presentation (24%). Other useful teaching methods for promoting the learning of competencies including case studies (2%), the Problem-based learning (2%), Learning by doing or working (2%), and so on, are used very infrequently. Cooperative learning (CL) 5 10
Case study 1 2
Problem-based learning (PBL). 1 2
Learning by doing or working 1 2
Guided Internet learning (virtual) 1 2
Total 50 100 On the other hand, as seen previously (Table 2) , regarding the technical and pedagogical aspects considered by the teachers, [30] declared that a rubric has an appropriate design when a correct criteria selection has been made and when well-defined levels have been established, capable of being observed in practice.
So, the rubrics promoting a more transparent and educational assessment or, on the other hand, those leading to ambiguity and confusion in the understanding of the assessment criteria are those complying with the following technical and pedagogical requirements:
• Transferability of the rubric (46%). The rubric has criteria that may be used to assess competencies and/or knowledge of other areas.
•
The level of understanding of the assessment criteria with respect to its written structure is clear, simple, observable and executable (66%) • Parallelism in language (8%). Although there is no parallelism in language, the results reveal that it is not necessary for each descriptor to be parallel to the others in order for the rubric to be functional.
• Explicit reference to the competency (28%). The competencies to be assessed are presented, on rare occasions, in explicit form, in the same cell where the assessment criteria is located. Thus, as [31] indicated, it is useful "[…] to establish some objectives, challenges, behaviours, competencies, or activities to focus on and determine which are to be assessed". 
CONCLUSIONS
As for learning outcomes, it should be noted that educators should promote education that is based on competencies which have a greater integration and mobility of cognitive resources, in a real learning environment. Thus, as [29] suggested, it is necessary to question "the manner of teaching, especially those professors who continue to design curriculum in terms of acquiring knowledge (supposedly fixed) even at the risk of failing to develop other competencies required by their students, content that is not always insufficient, but that may be useless or even incorrect". Therefore, educators should go back to the issue of what precisely is meant by "knowing" and what their functions are as catalysts for the acquisition of knowledge that is being constantly used, created, duplicated, shared, etc., by students seeking specific knowledge, in a specific time or context.
As for the type of activity that is assessed by the educator, rubrics may be being used to assess tasks related to knowledge reproduction (e.g. writing a report or an essay), as opposed to more experiential tasks (e.g. developing practices in a real context), highlighting a potential lack of the principles of applicability and transferability, as promoted by the EHEA.
Moreover, the results indicate that the methodology of projectoriented learning (POL) may be the most useful in order to ensure student acquisition of generic competencies that are integrated with the specific ones. We also coincide with [32] in that POL appears to be an effective methodology for facilitating the student's approximation to the professional world so that they are educated and acquire significant learning which, particularly in the field of engineering, is particularly useful due to its recognized good results.
In general terms, it may be concluded that on many occasions, rubrics are presented as yet another traditional assessment instrument, anchored in the assessment of disciplinary aspects that do not extend beyond the confirmation of quantifiable results and failing to reveal evidence of all of the competencies that students should acquire in the pursuit of an integral education. The conclusions of this study should be interpreted with caution, especially considering the size of the sample. Future studies should increase the sample size and delve into some of the results using qualitative techniques.
It may also be concluded that educators need to acquire minimal technical and pedagogical knowledge so as to ensure the design of quality rubrics (valid and reliable) which will allow them to explicitly assess the general and specific competencies of the engineering degrees. It should be taken into consideration that, the process of defining and assessing evidence via the suggestion of observable and measurable indicators and assessment criteria is a complex and difficult process. Therefore, based on the results of this study, it is recommended that educators participate in workshops on the design and implementation of rubrics so as to ensure appropriate assessment.
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